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ABSTRACT OF THE DISCLOSURE 

A seal assembly includes a first body and a second 
body. A primary seal is disposed between the first body and 
the second body. A secondary seal is disposed between the 
5 first body and the second body in spaced relation to the 
primary seal. A pressure port extends through one of the 
first body and the second body between the primary seal and 
the secondary seal. A pressure sensor is provided for 
detecting a pressure increase within the pressure port, 
10 thereby indicating a failure of the primary seal. 
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TITLE OF THE INVENTION: 

Seal assembly with means for detecting seal failure 

FIELD OF THE INVENTION 

The present invention relates to a seal assembly with 
means for detecting seal failure 

BACKGROUND OF THE INVENTION 

In order to guard against seal failure, seal assemblies 
are provided which include a primary seal and one or more 
secondary seals. The secondary seals do not bear any 
critical pressures until such time as the primary seal fails. 

SUMMARY OF THE INVENTION 

What is required is a seal assembly which includes means 
for detecting failure of the primary seal, so that the 
operator is made aware that critical pressures are now being 
borne by secondary seals. 

According to the present invention there is provided a 
seal assembly which includes a first body and a second body. 
A primary seal is disposed between the first body and the 
second body. A secondary seal is disposed between the first 
body and the second body in spaced relation to the primary 
seal. A pressure port extends through one of the first body 
or the second body between the primary seal and the secondary 
seal. Means is provided for detecting a pressure increase 
within the pressure port, thereby indicating a failure of the 
primary seal. 



BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the invention will become 
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more apparent from the following description in which 
reference is made to the appended drawings, the drawings are 
for the purpose of illustration only and are not intended to 
in any way limit the scope of the invention to the particular 
embodiment or embodiments shown, wherein: 

THE FIGURE ^ s a side elevation view, in section, of a 
seal assembly with means for detecting seal failure 
constructed in accordance with the teachings of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment, a seal assembly generally 
identified by reference numeral 10, will now be described 
with reference to THE FIGURE • 

Structure and Relationship of Parts: 
Referring to THE FIGURE' there is illustrated a 
detailed view of a portion of a blow out preventer. This 
illustration has been selected to demonstrate the teachings 
of the present invention. A main body of the blow out 
preventer is identified as a first body 12. A bore 13 
extends through first body 12. A reciprocally movable shaft 
which carries the sealing rams of the blow out preventer is 
identified as second body 14. Although a reciprocally 
movable shaft is shown, the teachings of this invention 
apply equally to a rotating shaft. Second body 14 is 
positioned within first body 12 under close tolerances. A 
primary seal grouping 18, having several annular seals 20, 
is disposed between first body 12 and second body 14. 
Drilling fluids under pressure are positioned in cavity 16. 

Primary seal grouping 18 seals prevent entry of drilling 
fluids from first end 22. A secondary seal grouping 24, 
including several annular seals .26 is disposed between first 
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body 12 and second body 14 in spaced relation to primary 
seal grouping 18 and embedded in opposed end 28 of first 
body 12. A pressure port 30 extends through first body 12 to 
second body 14 between primary seal grouping 18 and 
5 secondary seal grouping 24. A pressure sensor 32 is provided 
for detecting an increase in pressure within pressure port 
30. 

Operation: 

10 The use and operation of seal assembly with means for 

detecting seal failure generally identified by reference 
numeral 10, will now be described with reference to xHE 
FIGURE- I ^ seals on a blow out preventer fail, the 

equipment can no longer function as intended to contain well 

15 pressure. As long as primary seal grouping 18 is 

functioning, drilling fluids are kept out of pressure port 30 
and relatively little pressure is detected by pressure sensor 
32. In the event, primary seal grouping 18 fails, secondary 
seal grouping 24 will be forced to contain any pressure. When 

2C this occurs there will be a dramatic rise in pressure in 
pressure port 30, which will be detected by pressure sensor 
32. By connecting pressure sensor to a visual or audible 
alarm, a warning can be given that primary seal grouping 18 
has failed and that the blow out preventer is now operating 

25 solely upon its secondary seal grouping 24. This enables the 
user to perform required tasks using the blow out preventer, 
with a view to arranging servicing to replace primary seal 
grouping 18, as soon as the blow out preventer can be 
conveniently taken out of service. In the absence of the 

30 present invention, the failure of primary seal grouping 18 
could go unnoticed. If that were the case, the blow out 
preventer would cease to function upon failure of secondary 
seal grouping 24, with potentially disastrous consequences. 
With the present invention, the condition of primary seal 



CA 02410218 2002-10-28 



4 

grouping 18 is continuously being monitored. 

The actual configuration of primary seal grouping 18 and 
secondary seal grouping 24 is not material to the invention 
5 and will, therefore, not be further described- It will be 
appreciated that the principle is equally applicable to a 
single primary seal as to primary seal grouping. The 
illustration and discussion relating to the environment of a 
blow out preventer is for purposes of illustration only. 

10 

In this patent document f the word "comprising" is used 
in its non-limiting sense to mean that items following the 
word are included, but items not specifically mentioned are 
not excluded. A reference to an element by the indefinite 
15 article "a" does not exclude the possibility that more than 
one of the element is present, unless the context clearly 
requires that there be one and only one of the elements. 

It will be apparent to one skilled in the art that 
20 modifications may be made to the illustrated embodiment 
without departing from the spirit and scope of the invention 
as hereinafter defined in the Claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

5 1. A seal assembly, comprising: 
a first body; 
a second body; 

a primary seal disposed between the first body and the 
second body; 

10 a secondary seal disposed between the first body and the 

second body in spaced relation to the primary seal; 

a pressure port extending through one of the first body 
or the second body between the primary seal and the secondary 
seal; and 

15 means for detecting a pressure increase within the 

pressure port, thereby indicating a failure of the primary 
seal. 

2. The seal assembly as defined in Claim 1, wherein the 
20 second body is positioned within the first body. 

3. The seal assembly as defined in Claim 2, wherein the 
second body is a shaft which does one of reciprocates or 
rotates. 

25 

4. The seal assembly as defined in Claim 3, wherein both the 
primary seal and the secondary seals are annular seals. 
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5. A seal assembly, comprising: 
a first body; 

a second body in the form of a shaft disposed within the 
first body, the shaft being capable of one of reciprocating 
5 or rotating; 

a primary seal grouping including several annular seals 
disposed between the first body and the second body; 

a secondary seal grouping including several annular 
seals disposed between the first body and the second body in 
10 spaced relation to the primary seal; 

a pressure port extending through the first body between 
the primary seal grouping and the secondary seal grouping; 
and 

a pressure sensor for detecting an increase in pressure 
15 within the pressure port, thereby indicating a failure of the 
primary seal grouping. 
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